The aim of this paper is to present detailed electromyographic and nerve conduction data in two cases of Miller Fisher syndrome, to consider whether they are consistent with the current view that it represents a form of acute idiopathic polyneuritis, and to illustrate the importance of serial electrical studies in assessing retrospectively the findings in the initial stages of the illness. In addition, the relevance of the results to the interpretation of the mechanism of the ataxia will be briefly mentioned.
Methods
Electromyography and nerve conduction studies were performed with a Medelec model MS6 electromyograph. Stimulation was carried out using a constant voltage electrical stimulator set to deliver 0.1 ms square wave pulses through silver button or ring electrodes covered with lint soaked in saline. The recording electrodes were concentric needle electrodes or bars covered in saline-soaked lint, mounted on Perspex with a separation of 40 mm. For sensory action potentials (SAPs) the AA6 amplifier was set to a deflection of 10 ,/V/cm with a time constant of 5 ms and a HF cut at 5 kHz. In case 1 responses were averaged by an AV6 averager, and in case 2 several single action potentials were displayed. SAPs were recorded as described by Gilliatt and Sears (1958) for median and ulnar nerves, by Downie and Scott (1967) for radial nerve, and by Di Benedetto (1970) for sural nerve. Mixed nerve action potentials were recorded as described by Gilliatt et al. 801 (1961) for lateral popliteal nerve, and Gilliatt and Thomas (1960) Ulnar nerve: surface electrode on abductor digiti minimi (ADM) (motor) and wrist (sensory). Median nerve: surface electrode on abductor pollicis brevis (APB) (motor), and wrist (sensory). Lateral popliteal nerve: surface electrode on extensor digitorum brevis (EDB) (motor), needle electrode at fibula (mixed nerve action potential). (Thomas et al., 1969) . The finding of right median and ulnar sensory action potentials within normal limits in 1973 and the CSF protein of 0.78 g/l in 1974 contrast with the findings of his current illness. In both cases ataxia was a prominent feature and was incapacitating at a time when position sense was normal or minimally affected as has been stressed before (Fisher, 1956; Elizan et al., 1971) .
Electromyography did not show evidence of denervation, but the interference pattern was reduced in most muscles sampled. It has been suggested that evidence of denervation in the Guillain-Barre syndrome may indicate that clinical recovery will not be complete (McLeod et al., 1976; Raman and Taori, 1976) . Fibrillation in the facial muscles in three cases of Miller Fisher syndrome was claimed by Van Allen and MacQueen (cases 2, 3, 4) but were not reported in our case 2. These authors also describe reduced interference pattern with small motor unit potentials in the eye muscles. Elizan et al. (1971) reported normal electromyography in two cases (cases 8, 11), one of them at the 28th day of illness, but no details of the muscles sampled were given. Motor conduction velocities and distal motor latencies were within normal limits in our patients apart from a lateral popliteal nerve motor conduction velocity at the 53rd day of illness which is just below the normal range in case 1. In the Elizan et al. (1971) series 'conduction velocity in the legs' was found to be normal in case 8, 'motor conduction' was normal in case 11, but case 10 had 'prolonged distal latencies'. All these findings are well known to occur also in Guillain-Barre syndrome (Isch-Treussard et al., 1962; Lambert, 1962; Lambert and Mulder, 1964) but slowing of conduction in more proximal segments of the peripheral nerves, as shown by Kimura and Butzer (1975) using measurements of F wave conduction velocity, cannot be excluded in our patients. In case 1 the decrement observed in the amplitude of the compound action potential across the elbows (33% on the right and 43% on the left) suggests superadded lesions in both ulnar nerves. Similarly, the increase in amplitude of both median mixed nerve action potentials with stimulation above the carpal ligament (Table 2 ) might suggest bilateral lesions at this level. Slowing of conduction at common sites of nerve compression has been noted in the Guillain-Barre syndrome (Lambert and Mulder, 1964) , and the reduced right ulnar and absent right lateral politeal mixed nerve action potentials in case 1 ( The striking feature of the nerve conduction studies is the abnormality of sensory action potentials. In our case 1 they were absent in upper and lower limbs, with the methods used here, at the ninth day of illness but a small median nerve SAP was recorded 55 days after the onset when the only sign was arreflexia. In case 2 the median nerve SAP was initially interpreted as normal but by the 40th day after onset it was clearly small. The amplitude 10 months after the illness shows retrospectively that all previous values were below normality for that patient, the latency to peak suggesting also that there had been slowing of sensory conduction.
It may be concluded that the electromyography and nerve conduction findings in the two patients do not differ in any way from those known to occur in peripheral neuropathy, including the Guillain-Barre syndrome. In both patients the total or partial recovery of the sensory action potentials, the absence of denervation, and the rapid clinical recovery suggest that the peripheral neuropathy is probably a demyelinating type.
The mechanism of the ataxia in the Miller Fisher syndrome remains obscure. Neuro-otology did not show evidence of brain stem dysfunction in our patients and there is no available evidence of involvement of the cerebellum or cerebellar pathways in this syndrome. No obvious correlation was seen between the SAP amplitude and clinical ataxia. Thus in the first patient the median nerve SAP had reappeared at the 55th day when the ataxia had cleared, but in the second case the smallest sensory action potentials were seen at the 40th day after onset when there was no clinical ataxia. There was also no obvious correlation between SAP amplitude and sensory signs, as has been noted before (Gilliatt and Sears, 1958) .
This report provides evidence that in spite of the mild sensory signs there may be a profound disturbance of conduction in peripheral sensory fibres in the Miller Fisher syndrome, and that it may require careful serial studies to show it. It gives no direct evidence of involvement of afferent nerve fibres from muscle spindles, a mechanism for the ataxia implied by Miller Fisher (1956) and suggested later by Hopkins (1971) 
